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(57) mm) 

y +S:»llicmtts*5 r t aspTfgfc^ y -raw 

*!§</<y^raH^fil-*3VNT. IEiS»(OlElSaS(ilwJ;o 

ttHie-t-SB^ ; Rtf, i^X&SiSJSU 
ttlBtitZlWiBOWfv>-fix*>-*lRllc»B1-5i#»c 

£*K/<y^lE|&g§|£&#J@i|E£*5, y -tiBISSt fc 





1 

y y ^BBJMtlciisi^ 

]EiS?oiE]fesS)i- x o r ±ie/< y -tfcB&sj y -y 

a^ra-c»»-f s £ #'>/«*< * tiafrr seme* ; xi^ 

[RM2] w#jt i e*«>/< y -ymniKBfcjsf 
3 ] «** i * 2 f5icO/< y -tBBKB 

[■Mtl 4 ] IMC«3E*0'<y *BB£B£*sv* 

iiaisHEss tee l x ft ft ^asi* $ n . 
**>«Bfc±E'< y +B»«*ia]<BiT«c3a» ufcaai 

ft ; r©*^«lca*ftrt*lv^»tT§6ffi$-frfc^ K 
ro^Kfy^u BB£*4>lBME£J:9±EiEg 
Xftft*>/<yirMBi3eB. 

[«#s 5 ] »** i frb 4 v x-f 1 3CfE©o/< y 

■yBBHSSIUcSsv^T, £ bfc, ±BBIMIft»*««)ft 

6 ] »» u>Xtt*o«»BB P *MH)1-*'< 
y+; ^^X^*s«»ffiB^^"*tTt>4^tt«ffilB 
ioB^9»r5 k £ fcSMEI-SBWi ; 

fl^DllMEtf $ ftfciEiiffi HEME pfteK:£» S *u 
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jEm<D®msBm\z:j:vX'< y -y stubb^h:*^ y ^kb 

»i-*B*rt!f*»*JB: ; fctf ±B'< y fc EMESl 
tic, laI(Ei-5±ElBl(EaiwlsHte^B4±E^y-y« 

ur^yir^{Bi:s*ift^y^ffi»«is»«iHi|g*ix 
10 [B*«7] «*3fi6E«o^y-tlWH3g«^v^ 

/<y /<5+lc«JR^r«4»ff»*r#U 
Sfctc, K^y-y«rHffi«lcf*»i-6, ±EBS*lRlf+» 

«»tfcfiT*tt, ±EB*fl{*B*«cJ:0/<y+*rBa» 

jfjEELr, is^y-y^^ 

«a>fciKBU iEB*rtlft»#Wcj:oT/<yir3ftSH 

i: <bft* \*>xmn<D,< y * bbsb. 
[BnoBMttKH] 

[0 00 1] 

BB1-5. 
[0 0 0 2] 

[«*a«xtft©B«A] ««{t«tttgij^augsrtf 

30 Kl^ltonBo«tt»lli*«:*J«LTU'>X/<yir*rH 
H»f^*-fr6t>^3ftS*)-5. tt*0^y-VBBBSi«-Ctt« 
x.if, S*^IsJlE^ffi/^<y-yraB^^yir*:Bld* 
*6HiWBlc«iaftBLX*5*, u^X|H«as!Hftt« 

»«jcMH@te$-frr ^ y -t^K c J: o \cm& l 

fefcoas^bixTV^. ^^X«ffi35SiR»ffiK^e>»jK 
tt«*"C»»ttitf, ^yirS»«^»i-5»i»»»«- 
oa«l»»A^*l»Six, f#»**tfcHlili*-C/<y-Y 

40 mm&&®m\.X'<y j ti>mfrtiz. ^y-ye 

EoW»B«ttlcioTJI«IHteS*vfct*J2:«i % rto 

m&tobirix^Zo ^y-yi#*:f+»i-5fB 
Difialj:, ^y-tBB*lPl^<y-yw»aiSrf+SH-5tfia 

[ooo3] r o y -V'BinttiK'Cfi, /< y 

y + L T ^ 5 tf ia»o*«*s*# I , 
50 *^aicgtur/<yir«rffi»$-fr5*(i, u>X 




3 

[0004] isyxmnn^mikmmMbonm 

yw<-ifio«^»cj:oTj**1>o)fe(l**fftl»lli*3&»b 

m*rt^o»**r* i: s*-C'< y -rigftasriHb*** 
«as*#v^*sH* lv^s, «fl8<o»»a#*^/< y ^ 

figaM£TLTL*5#*fta s *>5o r*ifc«t6fc*u 
[0 0 0 5] 

SBSSH«rf»<&rt*rB»t-r6. 
[0 0 0 6] 

[^^^ffitM] »»ffiB*^£frfr4v>iK 

"Ctt*»^^X«r*©«»BBP«r^yir-CBBi:. fi&fc 
«-Ctttt^yir*rW<^yirMH««lc*5V>r % 

saMttt&^R; i^X§HMMi^fii«IAttB© 

BB-e»Brt-* fc £'>ft < t fc@«B-*-s®e« ; at;, u 

/< y ^mmm t mtt\&t*toic*ti*M** l&ehe 
wO^y-vBBPBjgmcitttf, /<y-vBtt«i:Bn:<(i 

tSlimS, .tot, tt»*A©flfB*r**< L 
T/<y-\rf«Mtlfi*r*< Loo, uvX«MKgft4)»tt 

[ooo7] z<D/<v*rmw&i!Lx*\*. ^v^mwi^ 
®mn*mm%&icmm\~timmmf&£ti, emeu 
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[0 0 0 8] U-VX«jB^«»{fcai:iRjWffiHO 
W-tfMBrrai*, ^y^»»i:lHHB«ttSv^lslte 

Sir iRifMftBo 9 t,i5HE8RdS/^ y ^Bft»*r»«W®te$ 
t4v^lttt, RIsiesi^EHEf+^ffitK^y^lb 

tc, /<yirra«tHlE«i**lll*lRi«c(BlBSn*wfc 
MfSLV*. c<0J:5*-^yirE»«tlsHE«*r**li* 
ia-CWt**S«aiLXrtt«*.ff, EMEXoSMNfctt 
io BL"C*»*rtHc:iIJl*rtSn, *^WBfc'<y+«Htt 

*jcrtiJtr*Ui s*fcif-f Ktr^ ; at* BfcfltoftH 

B©*«Blc»j«Lfc, :^K^^U 

[0 0 0 9] K±©^yirMHSB"Ctt$fe^ rab£ 

<a v vf ;h,a>-;£ left SM- a , KBIbfttt»# A «fc 9 §S 
v v< y B6SRIC J: 9 y ^iSI^ 

20 SB»«f+*#A«cgi:LT|5HE$tb^^#JC(i, 

+«J>#AK: J: ot^ y $ «t 5 Ktoft+S 

r fcasff*Lv\, 

[0 0 10] W^uyXM^DtiMf^ 
fc. ««uvXflft*(D«|gBBqSrBBEBi-5^yir ; u> 

■w-s * #'>ft < t t0*s-f 6is]fi« ; m*fo^<D®m 
30 ftfti&^A ; at/, ^ y ^Sj^ £ injfeitic^nmtt 

*rttWJ*Lfc«K^40lEft#iBiE](Ee»iB ; £ 
^LT, H*rtl»»#A»c0tL"C/<y-V«rBH:5*lft^ 

[ooi i] z<omm<oy<])^mmw:x\ts /<y^» 

^y+trBMlBfcfrtW-5, B*filW»^AJ: 9»v^(H 
40 «t 9 /< y -V*rBld**SttBlc«#*lxfc^ y *rW$m<o 

jf£E«s^<y-t*r»jEL-c, »/<y+asw>n, 

B^?>iR*WaB^iM-5^*»c, [Elfe^cioT^y 
■V'BftaiiSBI^lRlftj^AJctt LT»*JlElte*HS t > 
R'< y ■Yffi«i«(D»EE«*5/^ y 1 0!)«friftBaA>&iBS 
L, BB^f+^AlcioT^y+i&sfHLbns^pti: 

[0 0 1 2] 

50 «3t«rttWL. *^**W«)»»»»^BlWi-6. 
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[0 0 13] 

attt*** (f) 14, ^<oa*t^g^$tb-c^6r t 

m (L) tt3t«i*lRHclji»ib+Sri€:^ 
U'IrI (RL) li®(BUoo3t«i*lRjlc»«)-r5r^:Sr 

• [oo 14] loiMl^uyXMit tt#«A*e> 

$1^X»L1 (L) , *2U^XWL2 
(L) , fttfS3U-VX#L3 (D §11/ 
^X»L 1 h.%2 UVX&L 2 Sr^^PS^^ib^-fr* 

a* ^^f^ofLW-e5ttt*isjic^ft$*5 r t -ex- s ^ 

^SfTfrixS. ^3 UVX#L 314, »1U>X»L 
1, «2^^L2©fill:fth)f>f, 7*- rfrv'V 

i/lstf (75 x— a u>x^-e*>So 
[0 0 1 5] #^7*7^ (*>5Mi#* 

^sR^-fo-wtWrti-a) aW^io (f) k 
t4, b^ri i (f) #Bjesivcva. neati i 

14, *©*JiBfc»Mtiai:i lattU 
m^ya^Kiib^ ra>tt^y =>r ki i b©— a 

i c^ut^o KiftAiKi lcii i2o° mm 

T3*jftfcS*L-cv^. 

[0 0 1 6] Vn^^^^I 01CI4, H2(C^-tJ:9t-, 
CCD)fA*10a, 7-f/v^B3t»l 0 b, 7* — # 
^l/yXfi»|i^ Kl 0 c^Itbntl^. CCD 
0 alCt4, &Kl 2lCif^fcCCDl 2 a 
flSBPK yjArfS&Ul 0 b (Cfl, n-/^7^vv* 
^<7)7>f 1 0 d#BJ££*vCl*5. 7*-;*77 u:/ 

x«HMft*M ki o ctdii, *«i*ifiii-»»prffi»-*3 

UVX»L33flS$J*Sixr*59, mVfrZl 0 eO[Hl6 
jMJrlsNEfiS (ft) (c£oT, »3i/yX»L3©8 

[0 0 1 7] B£«l KOftWiatiBfimi 3 (RL) 

jMMU :o@6ii 3 0rtHB»c»ritUfc(tiai:i 
3a«ill(Oiiai:ilaf:g^Lti/^o 
0^1311 ^@l:^l3b (Si) £*TL, r 

[5I«S&»;*;h,5p B0gl 314, EBEBaftSix*** At 
jfeCl3aU:ttl\ ®m\*kt*b%M*ftlZ#Wr*&. 
^0@e^l 3 ©jfe*«©rtBl^f4, 12 0' MB"e, 
EMEfia«JBl 3cA«»rit**lTV^S. *fc % ENEftl 
3G>rt»HK:tt, B*SllCrtHtT3-K«l 4 (RL) 

(mi) &Bfe£tix&*> % i o\a*. z<d 

a-Ktti 4 £ as-rax 7 s/i 5 (f) (rd #b& 

SftTV**. =-K«l 4<hX7->l 5(4, tfcfc&ll 
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Si 4 W113) ^ftffiK^ftfefcrsvMcStt 

v^So HHESRl 3^«tiai:i 3 a (4, [elfeiRl 3 
Si liCEHEia£^3t»i-5#«!-e*>9, [sltESl 3 
14, B££l lld*«i*lFl^»»«:a*JUTBte^Br 

[ooi8] 1 1 <Dtomzn % mm&ftm 1 6 

(D fc, r<Difi[jt36rtSli 6©^Hffiic**b*ffij»» 
10 «:«ML*»ialE«r-5rt8«cLT*«>fc*A«l 7 (R 
L) r©*in«l 7©ifejJg»^«tC®te*I«fJfCl4— 
^tc[5]fe L*«*|fiHC(4ffi»»» pTSBfc««>*:» 2 * A 

ii8 (rl) t©***«lMUTv^. i-fttofe, 

KiSSrtat 1 6 14, *<0«««HC0*7 7^16a$: 

WU ittiSfttcttitiisgrtyv^ (77^y>-X) i 
9 (D ^yr-tyy^2o (L) $r*U@f$tl 
T^5o #A^17I4, :w^77^1 6 a ^ttii 
^yv^i9t ^PiBJ-»E**ixT, ffii^rtS l 6 iz 
» LTtS*NH]&4 g A (C**»*r^^(4-«JC»|b"r 5 4 

[0 0 19] #in»l 7©ft*»^««>fc*2*^»l 
814, *Aii 7 0^ffil:i 2 0° IBNfrejftfcUfc* 
h y^gl 7 a ^«Bi«EIC«*fSiI3i^ K« 1 

<DX h 1 7 a fcfltifetM' K» 1 8 a <DRB\Z 

f4, fg2#AS|l 8Sr«r*Jc»»W-*1--6E«tffa2 1 
3W**3*LT*5 9, »2#-MH 8 tt* #f±ttai*rt y 
^19lcS»LWS. l2*AI18lt 
30 JftBl-7 a fcaafc*^ Kffll 8 a y 7 7 

JE8gl4fc2 1 6»M-6rfc 
"a«Mrc*>5. g*fi^y77^*fctt<£< 

[0 0 2 0] #-k»l 7(0^ii^tci4, B£ISl 1 cofifl 

o*v 3-r ki i b ts^-rssi^y ki 7b« 

£ftT:fc>9, roil^y KI 7 b ©-»«:«]» L 

t, mfesi 3 0EHEesKei 3 c ^s»-5rig«c«* 

2F, 13^^ 1 6 £0^7 7^16a |C(4, S*[rJ 

40 Lxm^m 1 1 ^Kii^^m 1 1 c \zi&$ 5 

Hit^^gl 6 btfl.2 0° IHB'C»rtS*tT^6. 
ttii^^i 6lc(44^, iS5t3BrtS?fil 6'b 

fi®^l^-(-LT, 12 0* BfiST***b^WT**rSj^ 

[0 0 2 1 ] Bji^rtSii* 1 6 c!4, B4, ®5\Z7jk 

£0^{PJlf4, ^77^1 6 a b\SMMft£&l 6 b 
\z£iXfflM£tlX\<^o ^7 7^^16 3(^14, r 

^«jt*rt5gjB 1 6 b tmtrfoimz® C< LT^cTPrt 
50 S«*c#*7*p70l¥Ai«i 6h^ffM$i^Tv^S 0 
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[0 0 2 2] ttiifgrtSU 6. 7&tfS2*i* 
ggl 8 1 tBmmi 3^&&£it 

SMlctt, BKUl l©*a:it*rt*i 1 cfc*A»l 

i d ^feacjtsfertat i 6 <0*Eii*rt£fi 1 6 b 

•5 £ £ t> (C, ^-^17 <D#lEltee** 17c fc*A«I5 

1 7 d *>&ENEflt 1 3 0#EKEfiaiXfi 13c 

7 colt— y Kl 7 b ££W&£*5 0 
- 1 lC9*£fcCl 1 a irgHEfltl 3<D«tiaCl 3 a 

[0 0 2 3] :5 LTH2(Dj;9(CiBA3& s ^7Lfc#tffi 

-en nb^ u-cEitea 1 3 frEHEKiM-* 

fc, EMEfltl 3ttlttoCl 3 a £*tfcCl 1 *<om&WA 
1 7<&*&flM:iteTV>5*2#A«l 8fc 

n ©eea^e net 1 7 c osnnff 
-cisWEa«fiai*ix, m^v=i4 Kwb £«t-y =>r k 

m&mi 1 c©JMBB*-eiBl<E-*-6rift<3t«l*ifti^ 
7, 8 *sa:itiertsn 1 6 t3t«*rpifc-«r 

[0 0 24]^AI17 <DJ*3ji Well H 3 icflmStt 
4r^i"l#ffl*A«l 7C I t 28M#-MSl 7C2£ 

i7ASi7C2(l WI-»R«:12 0 - IBM-e3*»j* 

!M K«ffi«(cS5*A«l 7©H(Eft*ttA-C«>6. 
[0 0 2 5] Si UVXSL 1 trflML^lBl l^X# 

2 2 (L) »2U^X»L2tr«»LfctB2l^^ 
#23 (L) fctt, :oi|W#Ail7Clfc2*JI 
^^«17C2, Kt^ilQiSRrtlR l 6 tDffitfgrtfliii* 

i e ctcjzox^^K, k 

1 U>-X#2 2 ft, ffi#»2 2 a^5>a*^5SHii-65P 
&^)t2 2b£l2 0 o RJB^3«|;lT*3 0, ^60# 

ttSfr2 2 b±tc, s*i»j^mca:it3Brt«:ii*i 6 

c^S»i"fttC«*5ft^fi2 2 cOTfM£ft, 
3&g2 2 ch\zW5$\\^&-fZ>7**T\i°>2 2 d^ 
«KH3t*nr^5. ^g2 2clt it&&rtitl6 

c ttommm^rf^m^h^&x^hti^x^o mi 

uyXSL 1 £H^Lfcu>-Xfl5 2 2 ell ffrR»2 2 
aOrtJSEl::jfeC2 2 f -e*£££;iX-C:i3 9> S^ftE^r 

WfOSi-sr^-c, »ii/>x#2 2rt"eo«ii/yxB 

L 1 (^*«l*^ffi«WB3ftSTt 6 0 I/>XfS 2 2 e 
(1, $1 l/yX#2 2(D77>v?2 2 g WOx- 
^!7 7^2 2h^Sf ITiJl *:n-:/!7^>*2 
2hC05^ffiCj:oT, U^Xfg2 2e (SSH^XgL 
1) 60^#faG9^tf£|&*LTV^ o 
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[0 0 2 6] »2 U>X#2 3(1, *R»2 3 a^fclKf 
*twSgttJ-T55Ptt^>T-2 3 b&l 2 0" ^PiT* 3 <S^^L 
T^o«9, r<0SM4Stf2 3b±fc, ^rpKc^toLlii 
6 cJwffl»e«E^*5ft^fi2 3 cdSJg 
/S£jK, r^>ft^jg2 3 c±lc&#|fiJ»c3?ffl-f S7;j-n 
7tV2 3d ^ttRB^$ixT^-5o :^g2 3c 
i:7tn7tV2 3 dll 5W4Sfr 2 3 b <0*fij&s#te 
f&^2 2 biO*|Rii:H»"C*)SjjSSrlS*#, Siu^l 
2 2<Dftm&2 2ci:7tD7t a y2 2 d ir^-Cfe 
10 5o »2 U>X#L 2£@£Cfcl'>X1S2 3 eli, ■ 
£teC2 3 f $riMTl2 1/^X^2 3 CD 7 ^ V v> 2 3 

2 3 gidJl 2 4tmi££tlX\<^Z>o 

*/*T*j9-fxxy9 2 411 y * U y — XB#|c, CC 
D l 2 a ic-S-x. JtSCfcSKi-satBSrfto. 
[0 0 2 7] EAJb0*l U>X#2 2 £SS2 uyX#2 
3li-W»i, *A3?fi2 2 cift^fi2 3 c«rittai3B 
rtSSi 6co^i-5i^-coi:ii^Mii^i 6 c^tfcfc 

20 2 dt7tn7fy23dli Stil^flg 1 6 (DEit^ 
fiSilSIl 6 c^bS*lRj»C3SfflLr, ffitfgrtii 1 6 

^H^tB^ffl»a*E«c«*o-cv^*^aii 7oin 

7CU 2«UB#**1 7 C 2 fc^ftehJc 
*oTV5, fc*3, ^ll/yX^2 2^2l^yX#2 

11 OSftrtlti 6©8«I^^ ft*fi2 2 c ^ 2 3 
cSriEii3grtKii*l 6 c«c««), 7tD7fy2 2d 
i:23 d$r^A^*nr^Aitl 6 h «riiiB$^-C*> 
^A«l 7CU1 7C2l^i65o B3C 
30 ioV^T, *^j|l7Ch 1 7 C 2<D$&Ufol^y?-> 
^*f+L^««tt, 3B3:l*»C«ffli-5 (7to7tV2 
2d, 2 3dj&SiI»1-S) tOT% ftffl^JB-CttttfflC 

[0 0 2 8] £l±<omftmi£\z£ «9 , [ElfeS 1 3 
^*^.€>iX6t, 7£f&2#i^l 8fi®^L 

ttii^^i 6«@ei-5r £ft<, Kii^ 

^1 6; 7, l2*Ail 8COJg^Jd5*ft6^ 

i»i^itiii-5 0 -tcosm, »1 l^yX#2 2 

XSL1) i«2^X#2.3 (^2UVXi^L2) 
40 7C 1 i: 28ffl*-&jtl 7C2©* 

[0029] ^(^, cs^xi 6©jfeStt^»+sa: 
mmftv 9 i yr-ty^2 o<D&&mm&® 

ft«S»ic, 'g*iPi«cS8US*Ti 20' MH-c, 3<@co 
✓*a*y hilU 6 d*s»]fi£ftT*5 0, :©/<3*yh 
/Rl 6 d OffliC/J>SffAa 1 6 edSffigL-CV*5 0 /<3 
*y YJM 6(1^*11:11 A« 1 6 e fcfilS© 
50 /hSSPl 6 f &1&!&£tlX&*)* /<3*yHHl6dO 
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[0 0 3 0] -*/Kit3Brt-y 9ia*^*«ortH 

/h&if AflSl 6 et*b'<3*y h/TU 6 d4>IHlC 
#ApTffi-C, »A«'h«ffil 6 f lc»LTtB»0«E«Tfe 

^EHEKoafli 1 9 a & 1 2 o # ramx-wmztix^ 

-i9b^i2o° iBi«-e*iasn-cv^. 
[0031] yf-tu oi-tt, *©rtJMHc v 

fiiiH^l 6tf)/J>mf¥A£tfl 6e^3*yHHl 
6 d <DBB*c#A*5rffiT% 6 f fc#L«*t 

|eHEWSg*BS/IV2 0 a 355 1 2 0* B|Ht?^£;h/CV* 
3 e SfctfrSffiW*, HlMflUfl©*=7**2 0bMB 

[00 3 2] Eii^rt y^l9 ^Hii^^^ 1 6 C7>£ 

ftffldbtt 1 9 a fc/J*ffl*A» 1 6 e \Z&tbX'h&U 1 6 
f±-ClsMES*, HtfflHribttl 9 a*/<3*y hJIU 

6 d^»ffiic»ihs*r®teafwiw]»i 6 g c^^ 

^2 0^01^2 0 a*r/hS#A«l 6 e 

6 f ±riE]$te£-£\ ^mmmthni 9 a 
ffiftijcaas 1 6 g icjf LM-ttx, iHiifgft y^^i9^« 
*iRio»ft«raix.5. :^D:x^im M20 

a#'<3*y h/T\ 1 6 d £Isie«*JiM&l 9 a OlHfcA 
0, Kitjerty 9<£>&tt£@£/l\2 0 a £^3* 

yr-t!/^2 0©IBl:«, n^^ityf-t!) 
^^2 0OlsIfe$:K±i"5 y s^tffc-**.*) Dfldb 
tfKttWxTV^. H6Ttt, Bttlgrtau 6«<D0!]iOj 
16 j £>*£^Lfc. 

[0033] J; 5 K LTffit^rtg 1 6 (DftiffilCffi 

£3ftfcit3i*rty 9ojEit3grt^ei 9 bit, 

9 b (4. (7-Kffi) 2 5 (L) <Dftmm^l2 

0- IBHT«rtLfc3lt«»fcW4*ft^itSII^ K»2 
5ald«*»K fl4t®2 S^IeHES**:: i 
Sl»»o*prSHc:36rtLTV^ 0 JMB1S2 5fcli, 12 
0" IHHt?3*o#^f Kfc°V2 5 b*s«R**tt*5 9, - 
:^Kfy2 5bll *2#AfRl 8<D*Waffifc:i 
2 0- BH-e»*LfcH-JB««)3iilXf>f Kflfl 8 blc 

[0 0 3 4] «il#>r KStl 8 bit B8* [H 9 JC^-T 
£0\C, #4 Y¥>2 5 b*:lft3t*lcJiA**5li4tt 
St, #A^1 7 0ifc*a{£g, xU$H£®, 7>f KSSSffi 

L, ^Ail 7i-»^EI|Bl-SSB2*AS|l 8^@C 
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4fr*>, *««2 5t«A©»V^U«ffi«-ettJB2* 
^«18 (fgluyX^Ll) KtfLTlftitS-fr* 113 

{£htw0«« 2 5 (Dim, mi 1 i*x L/^it^i 

[0 0 3 5] £0>J:5fc* ^M^fgJ 2 5^rtf5S2^ 
ASl8t, Jgl I/yXSLl, !2UyXSL24:$ 
10 7iOlBJCf4, »2*^«1 8*rtt*fc 

»»f+»i-5EE«tffa2 1 ASilT^^fc^ 
*IC^Mf§}2 5(C^t^^£O^^Dt?ofc#^tC 
12, *©**<D'>4< *1>-«fcflEBtf;ta2 ll:J:ot 
«RiRi-6r o^d; fl^li, £Etttf*a2 1 

SrE«Lfc», »2*A«1 8^fe*iK«l 7l^fia* 

V\ <fcoT, »1 1/yX^Ll, $2^XSL2©fi 

2 5 0J:l3l¥tt^»t&tWfflfcov^tt, *ttffi2 2 
20 W«C@^il5^yt/n'^ 2 7&K9ILfcgL 
SbtdHl 2«:ffl^TttW1-5. Hi Iw*5tt5^#2 9 

(f) j*. *Sffi2 5as*©rt«*aiifr|-*, 

[0 0 3 6] ^«f(F2 5lCtt, -t«)«r«ttrta^, 

co/<y -Yzmm-tzhnx-hZo ^ytyp'^27 
it, hi > st^Bi stt^LHi 5\z7fk-rxv^, 

BBP 2 7 afeWf Sftttfi2 7 b, :^k«fi2 7bl: 
30 HSMP 2 7 a«rB8EBi"5J:5^3t*Ufc^O/<y-Y 
2 7c, 2 7d, :il^yt27c, 2 7d$rM 
P 2 7 a ZmCZ>jj\iMCtfmtZ-M<D ^tffa 
2 7 e. <bl£^2 7 b i:<D|^tcm^lim^S^-r 
S/<y-VJfx_«2 7 f tZ&LX^X, "f-ftm^-yh 
t LXf&Tt&X btlZa ^yt27c, 2 7.dll {biK 

^2 7 b^K»tfc*a*2 7 g\zmmc\B\®}&&xh 

*) , rt«©/<n2 7dll ftttffi 2 7b <Dtf fcSHtto 
2 7 ntC»lft«>fc h— >a ^lf^2 7 e lC«t 9 63*161 
(ClE]»)#^$nTV>5 0 /^^27dlC|^ F-^aV 
40 Ifia2 7 eO^KC^LT^y ^2 7 d SrBB < tltiXDfflffl 
%&2 7 h&%&&f&2tlX&?) , ^Uir2 7 cid^, 
/<y^2 7 d#HI3rfilC|k< fc*, /<y^2 7 d(D««|J 
»c^LT^y-t2 7 d irtt(c/<y^2 7 cSrH#lRj 

\zm*tmim& 2 7 ii5»rt$nrv^. ^y 

t27ci27d -tO^SIw, ^ y 2 7 d 

B**JH»< ^yt2 7dt-»:^yt2 7c 
«:ES*fSi(Cft^1-3g»?ejB2 7 j ^ 2 7 k. (El 1 5) # 
»ritS*iTV^S. /<yir»x.«2 7 f tcttSIEB^fi2 7 
h^<y-tili2 6d"ilC^ai^^5Eai^:2 7m^ 
50 J55c£*Vt^£ 0 
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[0037] s<v j rmwi&2 6ii, mi 6fti^LBi 8 

imm 2 6 b t , 2 5 (cffM LfcWtt*Kt*B 2 

5 c £<0|B]JC»RU!:. h-isa Vtffc2 7 e «fc!9 3»l^ 
3l«(ifa2 8fcJ:o-c\ /<yr^*ipjtciEl»#S&$tLT 
:iD/^tiBS2 6i:, >*yir2 7 dtf>H!BI£ 
e2 7hfc«*Lt/<Dt2 7c, 2 7d^ri<§l^ 
/t?2 6c«$iXTV^ 0 /<U^lt)^2 6fi, 

H^d?2 6cdSMBB^jB2 7h*r»EELT, 

7 e^tcStt-C^y^2 7 d £BI1£\ 
27i^U2 7ct)Pi< (015). 
[00 3 8] /<y 1riB»«2 6tt, HIl 6JC^1" 

j: 9^, ^(omij\P\<o-m^ *2#A«1 8«fc£fcH 
i"*ls](Efi*3Sfi2 6 a ^flTfc^ r<^IsHsfi»^ 
jg 2 6 a S2*Ail8 1 
8 c (18, B 9 £«ft1"5o 2 

^«ffi2 5ii*tt^^£ffie^iaiteprti^«F 

8, H9^Wfe^4J:5^ 0&TSS&2 $J±mi 8 |c 
^LTg^i-5o @fifi»5fi2 6 a fclHltef+^DflSU 
8 cte, gf£&g (r^«l^^f WBttBOB) "C 

v^c«-&LT@te*t4Iiaai 8 0/<y irra&«2 
y -tia&S 2 6 asg|«tf jfc 2 8 fcffi1-*»»*i;:[H)»1- 

/^t«2 6^Pi^2 6c^yt2 7 

2 7 e(75>3»Cj:9/<y ^2 7 d^H#. 2 7 

k, 2 7 j &frVXs<V J r2 7 cfflCTOTP2 7 
a#BBi:5 (^11 4) o iS?»c, tt«ttW»fe^uMlttll 
lz&frtZtn\z.\i* 0^I^2 6 a ds@(Eft#DOSP 

1 8 c'frb#*\zMti* 3\&&fr2 8 

S2 6^<y^BBft*ra^IsI»i-5Jfe*. BBB!^2 6 
c £*MBl£jg 27h^jf LXA&B 2 7i^lT, 
!)t27 C> 2 7dOT< 0 o**K /<y-¥27c, 2 

7d^fm /<yirKib«2 6©@(E^J:oTtT*>ix 

6 0 ft*s, ^y -vffi»«2 6jc^$tt^iHi*ifiai^e 

2 6att«t--C*>5<D^#L, !& 2 # A« 1 8 fcjgfifc L 

fclaMEf+^DOS 1 8 cli, 12 0° ranrc3flj&ssft 

So 

[0 0 3 9] JixEoJ:?^ ****I^^B:it»»-t"6J: 
9t-*rt**fC^6^««2 5I±, »2**«18<Ola] 

2 U^Xftl^ttrt-MBl 7©@»tCj:o-C«r»»fti- 
5„ Hi 211, iRttffiB, T^ffig^fc^ K«ffi« 
lC*3tt5. CCD 1 2 a *>«B, mi UVX«L 1 h% 
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2 t/VXpL 2 (<&±Affi«) , XtWHBffl 2 5 *>$fc« 
^Ut^D^27 (W5fe«ffl^ktt«2 7 b^iK 
^P2 7a) (Dtefi^t£^Lfct>C0Tfc5 o j&AfRl 
7<Dl3J±mi 7C1M7C2, *5iU c K2*AHl 8 

«fc 5 JCS«)6iXTV^o «»Bn 2 7 a tt % !EffilfcJ£7& 

^^ou^(dji^±^v\ mi o, mi im s 

[0 04 0] ft*5, '< y 2 6 [ZltZnfo&U 

\z % ^y^rab«2 6^&jBii^^x«fe2 2oft*»* 

H»c5Si/5**fB2 6 dj&s@£ (»») ^fiiTV^o 31 
*«2 6 dl±***t^^+5®te#*^tt*Lr*5 

^y^rK»ai2 6oaa®ft^J:-pTaaiHiftL-c 

t <0i£tt«fB b ft V \ 

[0 0 4 1] #±<&X-AU:xX»ffi£flh£i-S 
^D p Q fi, *tf*a, 5S0iai:i 0 e N @3&fci:2 3 f , 7 
20 tD7t>22d, 23d, *>t 2 4M 

Kf>2 5 b ^r[^#. i-^<T*rt«IB*m©ril«A 
75^ftoTV^ 0 

[0042] «±<oiafi^«-ettx ^3 uvx?¥ 

«ttf» 1 l/^XBL 1 4 2 uy^ftL 2 Sr 

ft->^ y ^Xd y ^liJB*p-Cfc-6. 
30 [ 0 0 4 3 ] 

[*»M^»»a5^o»W] jfe«LfcJ:5l^ '<yirX 

d-^27 ^r^t^/^ y ir 2 7 c , 27di^ > femmft 
Zhtzfymffi25 mmffi) ^LT3t^$nfc^y-v 

a»ffi«-ctt\ y ^mmm 2 6 oEte^^e 

26a^2^i.ll8 (mtm) OBfttt*l!fl»l 8" 

ciiSvscft^LTfcfei", /<y-^Bft«2 6fi, -^f 

40 «!:t^yt27c, 2 7 d(C(i— ^PfCD h — Vi^2 

7e H*Sif**¥a) I-J:5ffl^r6] 

^O^t>f^fflLT^6^, 3l3Itffc2 8 Oft|&*©**S 
^V^fc^6, »#2 6c (Jfffiffl) «f«2 7h 
^r^JE LT h-^ a Vlfta 2 7 e <Dt) (C*t t"C/< yt2 
7 dtfBBjWU Stb^g2 7 i ^r^tT/<y-t2 7 c t 

i90ipi:[H}^i^g2 6a^(E]^ 

man 8 c3ftssvMc«*LT, ^y-yffi»«2 6«cii/< 

50 »« 2 6 3&$5l«tfia2 8 (cgLi-5lHlttaS*t?!sl»$ixS 
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P&£ftT h^>3^2 7 eOtt^-C/<!Jir2 7 
c, 27 dri^CSo 

[0044] -rtet>h, ^mm^m^v^mmmmx 

s^^o^jiHie^fi, /<y^iM&^2 6 ^^fiic© 
^-T6lH}e^tt-C^5^2^^^i 8lc<fcoTtt^£;ft, 

i 8 (7)0^^-00^ i 8 c t '< y ^mmm 2 6 coe^ 

£i§£@2 6afi. SVMC^i"6lEl^^ffil 8 d £ 
IU^^®2 6 e^^ix^^^^^itTffM^ixT 

te<te</<v j rmmm2 6^fcmmtz>^t&x*zz> 0 

[0 04 5] /<y ^tb^2 6£3l3Itffc2 8*CftLT 
<DT*3l^tf;fc2 8O^m£^<T*#£ 0 5t?ilf^2 8CO 

^IPI^fa^otti^te, ^y-V2 7 dr-i*$iM3:B (*a 
$42 7 g) *^iev^BBPB35fi2 7 hfcfftBL-CfcD, M 

ft* Lfc t fc3l3Sff 2 8 ©AtfBV* £ /< y 

fc, h">3Vtf*a'2 7 eO«r*J«l36tfia2 8£tf>|H 
«lcfcoTft££*xS ( >avtfia2 7 e<5l«tf 
fe2 8) OT\ 3l«tfia2 8<OffiS£*#<T#;h,tf, 
-fcftfc'tt >3^tffa2 7 e<0«St>**<-r5ri 
3l!8tf*a2 8 0»^i:ra«tD3iA^?>, h- 
vtfia2 7 e^SjSS^irjtJxtf^yirSrSBtSR 
©u^#^ASft<-4 0, yirHftfttfftiES 

[0 0 4 6] ::©,fc5lc, ^y^MHKKfcfcttSfifc 
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[0 0 4 7] ll)8(r^^^^<t9(C. U>-Xgtfi5 

wwiffi 25) <bS2^Aii8 nxMiftimm&m 

tis '< y -tUMt 2 6 oisHEe&ftfii 2 6a (®^it 
I26e) t^AHIl 8(OEl(E«-#|HiaJi 8 c (©fett 
4ll8d) (i3fe*4^r&]T^-^-7>y7 ,, L^<^5o 

10 ifiItv<ytIM2 6 W*«2 5) ^2*Af 

ic, tMiTii, <**iPi^ffli-5ii(Eea3gje2 6 

V^5f-^y j \rffift«2 6 i:f2^^1 8£ft$ife2ffr 
[0 0 4 8] «±*>tt«!a»&H] 5 fc* 

20 £*/£LfcCDT, ttW^&<Dffim*±Z < LT/<y^f^ 

[oo4 9] m^mmmm^m^^m^m 
LtztK *%wftmmm\zm7££hz>h<Dxi*te\,\ 

i^^x^fsr*fott^sffi-c# 5 0 

[0050] *ytsa6jBtt-ctt, y ^rmwim 2 6 

30 (D^ -t©#»*^SiUT«2*^ail 8tCj:oT^y 

tifti2 6^2MSl 8^ffi^«J(-lEieL, a>o 
5fi±, gifiltv^ y -ViElbgt 26tl2^JAil8$: 

««»*s*f, tt/<y+ra«fctt»-r*tt»#« 

^<fcoT^y-V^^CT*5t, U^X»«^jt»ffi«tc 
»»Lfci#«ci, se^^^yir^^^^^-tir-C^ 

50 [0 0 5 1] 
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[5B0ia>a*] $kk<D£o\z., *&W\z£titt, u-^X 
[BBaffiW&KH] 

[B4] gl i^X*, £2 uvX#, Btit*rt«X^ 10 
**«^B«*:^i-#JK#«BT*>S. 

[B7] mi^cjMWHB-efcS. 
[B8] *2X7-&Hi:/'<yir«B»ai^l«K«« (xu^ 
ffilt) Ki3lt5ffi«B««r«-t-»BB"C«>«. 
IB 9] WJR»««Jc*5ltSttllBW«:»i-«IIB-C*> 

So 

[Bl 0] !M K«»#t««ci3^6^««i:«2*iHai 20 
(IgluyXS*) toffianffitr^l-i^KaSBT?* 

So 

[Bl 1] xU»»^tC*5^S^«®^^2*^ 

So 

[Bl 2] 7 L u«K««Bt^^S^HBffi-fc»2*^* 
■*c*5tt5*n«r«»-e*i-±*»rKB-C«>5. 

[bi 3] '<v^7uytzi$mmt-h*t^m£mm 

-CfcSo 30 
[Bl 4] *.««:!»< ^y^ny^trttSt« 

»"cirB«*»fe*fc*jaBT«)5. 

[Bl 5] ^y-y^oy^o^y^HHrtllft^l-iEB- 
[Bl 6] K2*AJ|OBli5W*l!fl»fc^yirBlli«© 

@eea^e^H««:^"riMii«aB-e*)5. 
[Bi 7] ^wwncstegaicx^sixfe^y^cBa 

<D-;fr<OlHl»SS (/^TBSttt) T'COIESB-CfoSo 
[Bl 8] H/<»irnM0fll&*0BttNI (/<yTHHfc 
S) "CC0IE®BT^5o 40 

LI *lix^X» 
L2 I2i/yxp 

L3 »3UVX» 
1 0 
1 1 

1 1 a tfefeC 

1 1 b mt^y =»>T K 

i i c 

1 2 g& 50 
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12a CCD 
l 3 W&k 
13a 
13b 

1 3 c ®tmm%& 

14 =i-K« 
1 5 

1 6 i£ii3lF*lSt 
16a ^77V^ 

1 6 b ffiifgrt^ig 
i 6 c KitsgrtKilW 

1 6 d /O** h/R 

i 6 e 

1 6 f /J>^35 

i e g mmmmmu 

16h #*:7*nT#A* 
1 7 

17a * hy/^je 

17b a^y 3>f K 

1 7 c eces* 

1 7 d ^A^5 

i s j*m mmm) 

1 8 a Kit^fW K» 

1 8 b m&xj m 

1 8 c lHMfcft-5-BDas 
1 8 d 

19 Kit^yv^ 

1 9 a B&ttffldbA 

1 9 b m.mmft£& 

20 y^-^-y^^ 

2 0a 

20b 

2 1 ffiWfffe 

2 2 JRl UlsXW 

2 2a fBtftHJ 

22b W&^K 

2 2 c (Wt¥B£S) 

2 2d 7tDTfy 

2 2 f fcC 

2 2 g 77^ 

2 2h !)x-^'y^ 

2 3 2I2 1^X# 

2 3a mftW 

2 3b SMtSfr 

2 3c ££ig (5ptT¥ffi^fi) 

23d 7^o7fy 

2 3 e U^Xfgj 

2 3 f B£feC 

23 g 77>V 

2 4 is-YyfJny? 
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2 5 SMRffi (ffitffi) 
2 5 a Hit K« 
25b fHY\*> 
2 5c tffc&tf 3Sig 
2 6 stV^mWi^ 
2 6 a EHEfiSSfi 
2 6b tffc#tf 3?jg 

26 c MB*'* 
2 6 d fiftfll 

2 6 e EHEfiSiE 

27 ^yt^Di/^ 



(10) M2 0 0 1 -2 1 5 5 6 2 

18 ' 

27a mmmo 
2 7b \vm. 

2 7c 27 d + 

2 7 e h-i S/a^tffa (H^fitt* 

27 f 

2 7 g 

2 7 h H)H£jg 

2 7 i 2 7 j 2 7k BREfi£jg 
io 2 8 5IK«ia (Klhflttf»¥ft. H*Sift»#a) 
2 9 B5£#'<H8 
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SPECIFICATION 

[TITLE OF THE INVENTION] LENS DRIVE MECHANISM OF CAMERA 
[ABSTRACT] 

[Object] To provide a lens drive mechanism of a camera, which 
can downsize the camera. 

[Construction] A lens drive mechanism int^rlock-drives a zoom 
lens 13 and a zoom finder 29 by means of rotation of a cam ring 
15, wherein modules of a zooming gear 17 for transmitting 
rotation of a zoom motor 23 and a finder driving gear 19 for 
driving a zooming mechanism of a zoom finder 29 to be formed 
on the cam ring 15 are set so that the module of the finder 
driving gear 19 is smaller than that of the zooming gear 17. 
[WHAT IS CLAIMED IS:] 
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[Claim 1] A lens drive mechanism of a camera, which drives a 
plurality of mechanisms by means of rotation of a rotating 
barrel of a lens, wherein 

modules, formed on the rotating barrel , of a gear that transmits 
a driving force of a drive source to the rotating barrel and 
a gear for transmitting the rotation of the rotating barrel 
to other mechanisms are made different in accordance with 
torques of the respective gears. 

[Claim 2] A lens drive mechanism of a camera, which 
interlock-drives a zoom lens and a zoom finder by means of 
rotation of a rotating barrel of a lens, wherein 
the rotating barrel comprises a zooming gear for transmitting 
the rotation of a zoom motor and a finder driving gear for 
driving a finder optical system, and 

the module of the finder driving gear is formed to be smaller 
than that of the zooming gear. 

[Claim 3] The lens drive mechanism of a camera as set forth 
in Claim 2, wherein the zooming gear is engaged with a zooming 
pinion that is driven by a zoom motor, and the finder driving 
gear is engaged with a finder driving pinion for zooming the 
finder. 

[Claim 4] The lens drive mechanism of a camera as set forth 
in Claim 2 or 3 , wherein the rotating barrel is a cam ring which 
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advances and retreats while rotating for zooming. 

[Claim 5] The lens drive mechanism of a camera as set forth 
in any one of Claims 2 through 4, wherein in the rotating barrel, 
multiple helicoids formed on the outer circumferential surface 
are engaged with multiple helicoids formed on a fixed barrel 
inner circumferential surface of the camera, and the zooming 
gear and the finder driving gear are formed between screw 
threads of the multiple helicoids. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Field of the Invention] The present invention relates to a 
lens drive mechanism of a camera, which inter lock-drives a 
plurality of mechanisms including a zoom lens, a zoom finder, 
and a zoom strobe, etc., via the same rotating barrel. 
[0002] 

[Prior Art and Problem Thereof] A zoom compact camera 
comprising a zoom lens and a zoom finder or zoom strobe has 
been generally known. In a camera in which zooming is carried 
out by using rotation of a cam ring, a gear is formed on the 
cam ring, and the gear is engaged with a zooming gear (drive 
pinion) of a motor side and a finder drive gear (following 
pinion) of a zooming finder drive mechanism. This gear on the 
cam ring is shared by the zooming gear and a film underdrive 
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gear, or the same module is used to form these separately. In 
all cases, these gears are conventionally formed of a common 
module. 

[0003] Since zooming requires a great torque, the gear to be 
engaged with the pinion of the zoom motor is formed as a 
comparatively large module, so that the gear to be engaged with 
the drive pinion of the zoom finder drive mechanism is also 
formed of the same module. Therefore, the module at the zoom 
finder drive mechanism side becomes excessively large, and the 
diameter of the finder driving pinion is large, and the center 
position is separated from the optical axis. 
[0004] Fig. 5 and Fig. 6 show the main part of a conventional 
camera having a zoom lens and a zoom finder. Fig. 5 is a 
sectional view showing the upper half divided along the optical 
axis of the main part of the zoom lens, and Fig. 6 is a schematic 
front view showing the construction of the cam ring and the 
pinions. The conventional camera comprises a zooming pinion 
21' and a finder driving pinion 27' for which the modules are 
the same, and a cam ring 15' having gear 17' with which these 
pinions 21' and 27' are engaged. The zooming gear 21' and the 
finder driving gear 27 'are disposed so as to oppose each other 
across the optical axis, however, in order to make it easier 
to compare the distances of the zooming gear 21' and the finder 
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driving gear 27 ' from the optical axis and the positions of 
the teeth- tip circles, in Fig. 5, the circumferential positions 
of the gear 21' and 27' are displaced and the center is 
positioned on the paper surface. 

[0005] As clearly understood from these drawings, in the 
conventional camera, the pinions 27' and 21' are positioned 
within the same radius from the optical axis O. Namely, the 
modules of the pinions 21' and 27' and the gear 17' of the cam 
ring 15' with which these pinions are engaged are set to be 
the same. This module is set based on conditions including the 
torque (maximum load) in order to obtain a sufficient strength, 
so that the finder driving pinion 27' and other gears become 
larger than necessary. 
[0006] 

[Object of the Invention] The present invention was made in 
view of the above-mentioned problem in the lens drive mechanism 
of the conventional camera, and its object is to provide a lens 
drive mechanism of a camera, which can downsize the camera. 

[0007] 

[Outline of the Invention] The invention that achieves this 
object is a lens drive mechanism for driving a plurality of 
mechanisms by using rotation of a rotating barrel of a lens, 
wherein modules, formed on the rotating barrel, of a gear for 
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transmitting a driving force of a drive source and a gear for 
transmitting the rotation of the rotating barrel to other 
mechanisms are made different according to torques of the 
respective gears. In the present invention, in the lens drive 
mechanism which has a zoom lens and a zoom finder and 
interlock-drives the zoom lens and the zoom finder by means 
of rotation of the rotating barrel, a zooming gear for 
transmitting rotation of a zoom motor and a finder driving gear 
for driving a finder optical system are provided, and the module 
of the finder driving gear is formed to be smaller than the 
module of the zooming gear. 
[0008] 

[Embodiment of the Invention] Hereinafter, based on the 
drawings, the invention is described. Fig. 1 is a front view 
showing the main part of a zoom compact camera having a 
collapsible two-group zoom lens. On the front surface of a 
camera body 11, a zoom lens 13 is mounted at a position slightly 
lower and rightward from the center. In the figure, only a cam 
ring 15 is shown. At the upper part of the front surface of 
the camera body 11, in order from the left side, a photometry 
element 12a, a self-timer display element 12b, light 
emitting/receiving elements 12c and 12d for rangef inding, a 
zoom finder 29 and a zoom strobe 12e are disposed. 
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[0009] On the outer circumference of the cam ring 15, a zooming 
gear 17 with which a zooming pinion 21 is engaged and a finder 
gear 19 with which the finder driving pinion 27 is engaged are 
formed in the circumferential direction at positions across 
the optical axis O. 

[0010] To the zooming pinion 21, rotation of the zooming motor 
23 installed in the camera body as a drive source is transmitted 
via a reduction gear row 25. Then, in accordance with the 
rotation of the zooming pinion 21, the cam ring 15 is driven 
and rotated. Then, the zoom lens 13 protrudes from a withdrawn 
position to an image-taking enabling position and carries out 
zooming within an image- taking region between the image- taking 
enabling position and the most protruded position, and is 
withdrawn to the withdrawn position again from the image-taking 
enabling region. 

[0011] Furthermore, in accordance with rotation of the cam ring 
15, the finder driving pinion 27 rotates . By this finder driving 
pinion 27, the zooming mechanism of the zoom finder 29 is driven 
and the finder field magnification is changed in accordance 
with the focal length (angle of view) of the zoom lens 13. 
[0012] The construction of the gears 17 and 19 of the cam ring 
15 and the pinions 21 and 27 are described in detail with 
reference to Figs. 2. Figs. 2 are front views showing an 
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enlarged construction of the cam ring and the pinions, wherein 
(A) is an enlarged view showing the vicinity of the zooming 
pinion 21, and (B) is an enlarged view showing the vicinity 
of the finder driving pinion 27. 

[0013] When the module of the zooming pinion 21 and the zooming 
gear 17 is defined as Ml, and the module of the finder driving 
pinion 27 and the finder driving gear 19 is defined as M2 , in 
the embodiment shown in the figure, these modules Ml and M2 
are set so as to satisfy Ml > M2 . Therefore, the pitch circle 
radius of the finder driving pinion 27 and the finder driving 
gear 19 becomes smaller than the pitch circle radius of the 
zooming pinion 21 and the zooming gear 17. 

[0014] Furthermore, when the distance from the rotation center 
(optical axis O) of the zooming pinion cam ring 15 to the central 
axis of the zooming pinion 21 is defined as rl, and the distance 
from the same to the central axis of the finder driving pinion 
27 is defined as r2, r2 < rl is satisfied. The maximum radius 
R2 from the optical axis O to the teeth-tip circle of the zooming 
pinion 21 becomes smaller than the maximum radius Rl from the 
optical axis O to the teeth-tip circle of the finder driving 
pinion 27 . In this embodiment, the space for housing the zooming 
pinion 27 can be small, and downsizing of the camera can be 
realized. 
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[0015] Fig. 3 shows the cam ring 15 in a developed manner. On 
the outer circumferential surface of the cam ring 15, multiple 
helicoids 18 having a predetermined number of leads are formed. 
For the gears 17 and 19, teeth extending in parallel to the 
optical axis O are formed along the helicoids 18 between ridges 
of the helicoids 18 by cutting the ridges of the helicoids 18. 
The ridges of the helicoids 18 and the gears 17 and 19 are formed 
so as not to interfere with the pinions 21 and 27. 
[0016] Fig. 4 is a sectional end face view showing the upper 
half obtained by cutting vertically along the optical axis O 
the of the lens part of a zoom lens shutter camera to which 
the invention has been applied. This lens shutter camera has 
two-group zoom lens comprising a front lens group Ll and a rear 
lens group L2 . The zooming gear 21 and the finder driving gear 
27 are shown by displacing their circumf erential positions and 
positioning their centers on the paper surface. 
[0017] Inside the cylindrical part of a housing 31 that serves 
as a fixing part of the camera body 11, an adjusting ring 33 
is fitted and fixed in a manner in which the ring can rotate 
around the optical axis 0 and cannot move in the optical axis 
direction. Multiple helicoids 33a are formed in the inner 
circumferential surface of the adjusting ring 33, and the 
multiple helicoids 18 formed in the outer circumferential 
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surface of the cam ring 15 are screwed with the multiple 
helicoids 33a. Namely, when the cam ring 15 is driven and 
rotated by the zooming motor 23 , it advances and retreats while 
rotating according to leads of the multiple helicoids 18 and 
33a. 

[0018] On the inner circumferential surface of the cam ring 
15, multiple helicoids 20 are formed, and these helicoids 20 
are screwed with multiple helicoids 35a formed on the outer 
circumferential surface of the moving barrel 35. Inside the 
moving barrel 35, a donut-shaped shutter unit 39 is attached 
via a shutter attaching member 37, and the front lens group 
Ll is helicoid-coupled with the inner circumference of this 
shutter unit 39 via a front lens group holding frame. The 
construction of this front lens group Ll is driven and rotated 
by an AF ring 41 to advance and retreat following leads of the 
helicoids for focusing. 

[0019] Inside the moving barrel 35, a rectilinear guide plate 
47 fixed to the housing 31 extends. A rectilinear guide ring 
43 and a rectilinear guide presser 45 are guided by this 
rectilinear guide plate 47 so as to move straight without 
rotation. The shutter attaching member 37 integrated with the 
moving barrel 35 is guided rectilinear ly by three arms provided 
on the rectilinear guide ring 43. 
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[0020] Behind the shutter unit 39, the rear lens group L2 held 
by a rear lens group holding frame 49 is provided. The rear 
lens group holding frame 49 is guided by the shutter attaching 
member 37 via a plurality of arms extending forward in a manner 
enabling the rear lens group to move linearly although this 
is not shown. Furthermore, on the outer circumference of the 
rear lens group holding frame 49, a plurality of cam pins 51 
are provided to project at predetermined intervals, and these 
cam pins 51 are fitted in cam grooves formed in the cam ring 
15. 

[0021] With the zoom lens 13 having this construction, when 
the zooming pinion 21 is driven and rotated by the zoom motor 
23, the cam ring 15 advances and retreats while rotating, and 
the shutter attaching member 37 is guided by the rectilinear 
guide ring 43 to advance and retreat together with the moving 
barrel 3 5 without rotation. On the other hand, the rear lens 
group L2 advances and retreats without rotation by being 
restricted by cam grooves of the cam ring 15 and rectilinear 
guide grooves of the rectilinear guide plate 47, and carries 
out zooming by changing its distance to the front lens group 
LI. 

[0022] Herein, it is clearly understood from Fig. 4 that the 
finder driving pinion 27 becomes closer to the optical axis 
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O than the zooming pinion 21, and is small in diameter, that 
is, the finder driving pinion 27 is housed in a space smaller 
than that of the zooming pinion 21. 

[0023] Fig. 5 shows a sectional view, similar to Fig. 4, of 
a conventional compact camera having a zooming pinion 21' and 
a finder driving pinion 27 ' for which the modules are the same. 
As clearly understood from this figure, the module of the finder 
driving pinion 27' of the conventional camera is the same as 
that of the zooming pinion 21', and the distance from the 
optical axis O to the center and the teeth-tip circle diameter 
are also the same between these, so that these pinions require 
housing spaces that are equal to each other. 

[0024] On the other hand, in the embodiment of the invention 
shown in Fig. 4, the finder driving pinion 27 is smaller in 
diameter than the zooming pinion 21 and can be housed in a small 
space, so that the space for housing the finder driving pinion 
27 becomes smaller and the weight of the pinion becomes lighter, 
and therefore, downsizing and weight reduction of the camera 
can be realized. 

[0025] The above-mentioned embodiment shown in the figures is 
an embodiment applied to a collapsible two-group zoom lens, 
however, it is a matter of course that the invention is not 
limited to this embodiment, and it can also be applied to a 
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three-group zoom lens and a single focus lens. Furthermore, 
in the embodiment shown in the figures, a lens drive mechanism 
in which the zoom finder 29 is driven by being interlocked with 
zooming in response to rotation of the cam ring 15 when zooming 
is carried out is shown, however, the invention can also be 
applied to a mechanism in which an irradiation angle changeable 
mechanism of a zoom strobe 12e is driven. 
[0026] 

[Effect of the Invention] As clearly understood from the 
description given above, in the invention, the modules of the 
gear for transmitting a driving force of a drive source to the 
rotating barrel and the gear for transmitting rotation of the 
rotating barrel to other mechanisms, formed on the rotating 
barrel of a lens, are made different from each other according 
to torques of the respective gears, so that the modules of 
corresponding pinions that engage these gears also become 
different from each other, whereby a necessary strength is 
obtained, wasteful spaces become unnecessary, and downsizing 
and weight reduction of the camera can be realized. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] is a front view showing the main part of the embodiment 
of the zoom compact camera having a collapsible two-group zoom 
lens to which the invention has been applied. 
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[Figs. 2] are views showing an enlarged condition of the cam 
ring and the pinions of the same zoom compact camera, wherein 
(A) is an enlarged view of the vicinity of the zooming pinion, 
and (B) is an enlarged view of the vicinity of the finder driving 
pinion. 

[Fig . 3 ] is a diagram showing the cam ring in a developed manner . 
[Fig. 4] is a sectional end face view showing the upper half 
by cutting vertically the construction of the lens part of the 
same zoom compact camera along the optical axis of the zoom 
lens . 

[Fig. 5] is a sectional end face view showing the upper half 
by cutting vertically the construction of the lens part of the 
conventional zoom compact camera along the optical axis of the 
zoom lens. 

[Fig. 6] is a front view showing the construction of the cam 

ring and the pinions of the conventional zoom compact camera. 

[Description of Symbols] 

11 Camera body 

13 Zoom lens 

15 Cam ring 

17 r Zooming gear 

19 Finder gear 

21 Zooming pinion 
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Zooming motor 

Finder driving pinion 

Zoom finder 



